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WITH D DISCUSSION. 


‘These experiments are a p 


Water Works a few years and a brief mention of them has already 


tg made in a pe paper.* chief interest in them is due sto 


the fact that they are beyond the limit of previous carefully ‘conducted 


es pipe experiments, both i in size of pipe and volume of water. Bo ev 
The pipe was on | the line of the ‘Sudbury Conduit, being ae to 


oi _ ® Description of some Experiments on the Flow: of 


Transactions of Vel. XII, No. CCL Jar 


carry ‘water across a valley. It was a cast- pipe, ected with Dr. 


ty 


wid 


se 
Nore.—This Society is not r 
esponsible, as a body, f 
| 
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the rate ate of 17 f feet t per 100, and ‘between ‘these slopes, in ‘the bottom of at 


the valley, it was nearly level and under a head of 48 feet. The length 
7 a = oth the level portion was 1 124 4 feet, being a a little more than two-thirds sof 


total length of 1 feet. ‘The changes in direction were made 


one of 500 and the other | of 1170 feet a The ome : 


: 


re made, yet the tar as a 


= 8 co- o-eflicient, 


q 


“formula quoted a are | the diameter and Tength of the pipe, on volume : 


es cubic foot per second was added for filtration into the conduit below the et 
weir. amount of the filtration determined from fairly good 


data; but, even if somewhat inaccurate, it has little importance, as. as : a 
whole effect was less than 1 perce cent. _ ‘The weiru used was 19 feet long, 


nd had previously been tested | by actual of the water 
assing over it.* ‘ The heights of the hook gauges were tested at the | 


time of ‘these and all necessary taken to 


insure re accuracy of and a a steady flow. 
ae The loss of head in a lenge about 60 feet shorter than the whole Be 


* A description of the experiments made to test the is in the 


ag 


= 


| 
— 
pipes had been _Jaid three years 
— and had been in t 
id d for flow in pipes and channels. Iti 
| 
| a 
mean radius, or hydraulic mean depth, & 
ine of the inclination, or loss of head per unit of 
| 
a 
4 
= 
8 
oe Zz easurement the loss of head at the entrance of the p i 
— 
— 


te gain or oie at the exit, t the effect of two rather oer curves es (30 f ie se Le 
) near the ends of the pipe, and si several 11 other disturbing 


‘The © apparatus used fo for taking: the heads was as follows : In each of | 


~ 
2 ; _ the pipe- chambers, : at either end of the pipe, there w was & float- “gauge d 


3 

signed fi for ‘permanent use in measuring the of the water in the’ 

chambers. ‘This co: consisted of vertical iron ylinder, 12 inches i in diam 


eter, plugged at the the bottom; in this cylinder was a hollow brass float, 


with a suitably gu guided stem, carrying an index and and down n the face 
4 of scale. W Water was admitted to the ‘float eylinder through 


. For the of these the small pipes leading from 
7A th the e float- at-cylinders were ¢ extended into thee ends of the 48- inch h pipe, along se Mit 


its bottom, about 33 fect. T The lant 7 feet of of these small pipes 
ey was a smooth, § straight brass tube, with several holes drilled in ‘its top, 


= and with its end plugged. Int the opinion of n many physicists, the head 


the velocity of the w water ‘passing the holes in the pipe. This view, 
4 how ever, seems tok be conclusively d disproved by the careful and numer-— 


ous. experiments on the | by Mr. H. F. ‘Mills,* * who Sound that no 
A 
sl such s suction takes | place - when sufficient care is taken to have the holes : G 


=z ments by | the writer sustain the conch conclusions ns of ff Mr. Mill is 
ed the n required care was taken i in these pipe e experiments. 


there was no no flow, and water, being dammed below, st stood 
ye the same level at e each. This method of comparison w was checked by i in- 


. strumental levels, previously taken, to 0. -008 of a foo . The The heights of é 


the gauges: eadjusted before the experiments, and were 


during their | progress, ss, and found not to have changed. 
a _ The precaution was was taken to expel all air from the small pipes leading 


Me to the  gaug 8, by pouring water into the float ylinders, s and 80. causing 


= * Experiments upon Piezometers used in Hydraulic ‘Investigations, by ‘Hiram F. 
c. E, p. 52, Proceedings of the American Academy of Arts and ion, lane 


4 
7 
“controlled by a stop-cock. Connected with the float-cylinder was 
q 
24 4 
a 
4 
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Wa 


v 
ee Mean velocity, ft. per sec. ( v = 


‘Total loss of head, feet..... 


if fos outward through the small pipes. ‘the last two 


a released there was a rapid inw inward flow. _ Whether the wate er in the cylin- es 


“op The writer was 
to: other engage me he gave ve detailed instructions as to work 
assistents who had y baa considerable experience, 


‘The features common to all of the are as follows : 


‘The variable Peer are shown i in the following table: cP) 


| 

No.2. | No.3. “ 

‘Date... .|May 5, 1880.| April 26, "80. | April 27, 
cubic feet per ‘second (@).. . 62.391 


Loss of head por foot (1)... 0. 0.007115 
46.67 40. 01 144.09 


of the last line of the shows that in the 
_ three ) experiments t the co-efficients increase gradually with ‘the ) velocity, — ¥ 
z: J x as 5 might bee expected from existing know ledge of the the subject, ‘The first 


ae experiment appears to be anomalous, though there was nothing noted Ped Be P 


at the time it was taken to indicate why it it is so. 


next ome comparisons of these results with those 


—— 
ite 

q 
4 j 
Juength of pipe used in the experiments, 1 747.2 feet. 

— 

— | 
— 
4 

5. 


oblained using for this purpose as the result of these experi- 


ents an 1 average of the last three, as follows: 


Mean Mean v velocity. 906 foet 


co- efficient. . : 142.11 
‘Mean v value ¢ % 29 


comparison with formulas ‘based upon th the older ‘experiments, 


including the formalas Prony, Eytelwein, D’ Aubuisson, Weisbac 


| Neville and others, shows that they give res results from. 35 to 45 per vent. a 


( 0.00007726 +, — 


For a pipe 4 feet in diameter, th i 
This -effcient ent requires 


it was ‘deduced by | him from experiments” on uncoated pipes. . He 


some experiments, however, in | which he compared the flow i in coated — 


ind uncoated ven about 8 inches in diameter, and he found that the 


co-efficient deduced from the former r was about 16 p cent. larger than 
e ratio to hold good fc fer 4-feet pipes, his Ah 


result jew be but about 9 per cent. too low. 


2 ‘The experime nts of ‘Hamilton Smith, Jr.,t M. Am. Soc. C By 


_ Rot so easily co: comparable, as he has deduced no formula from hi his results 


He has, however, drawn upon a diagram, poyrasenting, the resu s of his , 


of curves showing the co-efficients for p pipes up to 
80 inches i in diameter. — In order to make some kind of a entselee 


<a extended this sales of pata and find for a 48-inch pipe, and a 


locity of 5 feet per second, CO- -efficient of 128 to compare with o our ey 


rongh approximation. 


‘The experiments of i Nelson n Tubbs, M. Am. Soe C. E, on the flow 


Darcy, Paris, 1857, p. 


pies t The Flow of Water through Pipes, by Hamilton Smith, J bisrgenecce the < 
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OF How if Clean Cast iron pl es is 
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flow took place through nearly equal lengths o of pipes 2 an 


f diameter, but since about 4, of the loss of head occurred in the smaller re 


q me! - about 140.5 sand ¢ a further slight correction, , due to the velocity i in the | 7 
Rochester pipe being 80 somewhat ‘smaller tl than in the Boston one, will” 

increase the co- -efficient until it it nearly coincides with that at found by us, 

Other methods of correcting for the sizes 0 of the pipes 


J.T. M. Am. So 0. 0. E, in wok * a table 


velocities in clean iron pipes corresponding to given slopes and 


diameters. For the co nditions given in our experiments, the velocity 
a taken the table i is 4.61 ‘feet per while the observed velocity 
as 4.966 feet, the difference being 7 and 8 per cent. 


nts, they are not readily y comparable with them. 


The results « of his: experiments appear to be somewhat larger th: than 
those of Hamilton. Smith, J These experiments of Lampe seem to be 


“put. since > they both in velocity and size of pipe from our experi- | 


a valuable addition to the existing data 2 on flow i in 1 pipes, and | the writer 

reduced them to feet measures, will give their principal f features ay 

addition to the experiments which are the s subject of this 

others were re previously made ‘in the same locality, the e flow taking 
through ‘two 4-feet pipes at the ‘same ‘time. In these experi- 

the total loss of head from pipe-c chamber to pipe- chamber wes 


measured. In order to obtain the friction head, so called, it would d be 


| 
iim INCH PIPE, 
4 | through the Rochester compound pipe, gives a co-efficient o 
4 

= 
arrangement of the sm Il pipes leading to the geuge-cylinders. | 
the large pipes not being full at their upper 7 
x Water-Supply Engineering, by J. T. Fanning, New York, 1877, p. 262. 


“PIPE. 


497 feet per second, 130.2 


“stead of 186. This is only croton several should be 


ai “how that the others are not t unreasonably large i in their results, eee es a 


or ‘Some « of f the experiments 0 of Darey a and Bazin * show tha that the some 


efficient may be applied toa ‘tube running full or half full. 


- channel, about 4 feet in diameter, lined with ] pure e cement, a and running os 


nearly full with a velocity of 6 feet per 8 second, a efficient of 154; 


‘compared with our our pipe experiments. “They give for | a semi- ‘circular 


while our pipe experiments with thy the same velocity gave | but J 144, "When 


the » same channel was lined with cement, ‘mixed with one-third : 


the co-efficient corresponded with t that from the 


=. 


our experiments he have furnished | unusually, b but not unreasonably, high 


_-Tesults also that the older formulas are entirely. ‘inapplicable to new, 


Bn coated p pipes. | On the other hand, a formula ¢ giv. ing g as high r results es: 
as our ‘experiments would be inapplicable to uncoated pipes, or to any 
pipes in which, on account of long use, ‘tubercles had to form. 


> we 
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FLOW IN PIPES 


flow took place through a cast-iron coated Pipe of English 2 man- 
2 ufacture, 1.373 feet in diameter. The secti ns of pipe were each 12 feet, = 


Tong, gs and | there were no » shar rp bends. The sbi of pipe used in the © 

— experiments v varied from. 4} to 6 miles, The pressures were measured at 


many points b by ur e, and hydraulic grade line 


= 
No. “No. 3. —_ 
19, Oct. 1, °70. 
“Mean ‘radius, ..| 0.8432 | 0,432 
Loss of ‘head per foot, 0.00195 00163 


subject, Iw would like to allude to Kutter’s formula. In In paper I I read 
before the » October 1878, 8,t advocating the ‘use of this 


= formula, e the most rational one then known, ee 


alll nd I believe known to this pane T gave, page 11, values of n (co- -effi- 


of roughness) deduced from 1 numerous experiments, and suggested 


‘the value a n=0. 011 iron pipes. This ¢ gives a value for the o 


Tensactions of the Vol. Vat, No. CLXXVI, January, 1879 


a 

a 

q 
he first, a preliminary one, was not considered accurate. 
Other features of the experiments are shown in the following ae: 

— 

AS 

= 
| 
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ON FLOW IN ‘PIPES. 


for when the surface i is equ 


> 


or: ‘The surface of a cast- -iron pipe in good condition would (ana I think 


one will admit) have ‘about ¢ the roughness of ordinary plaster 


mixed of cement and sand, ‘and be neither as smooth as pure cement 


nor as rough as L eee timber, therefore not difficult to fix within 
In using formals we would, ld, consequently, select @ co- 


ness than such a a plaster, but still m much less than that of a a pure cement, 3 
which would r require 156, w we might use say 145, and the v velocity a ascer- 


tained would no doubt be nearer the truth than by using 141, : 


a’ ‘ae ‘entirely out of the the range « of a purely theo theoretical consideration, ecamse, 
ve is possible, with o our knowledge, ¢ to introduce the feature. 
in Earope the last time was plenced to: how the use of 


Rater s formula was extending, the only drawback s seeming to be its 


oe. oe. far as s eight y years of 1 my own experience goes with the diagram aS 

presented t to the Society (Transactions, January, 1879), but limited 
"small channels, I can state ihe: results | have | been far mo more re satisfac 


foncr, M. Am. Soe. E.—Ther ap 
reason observation No. 1 in Stearns’ paper should b 


as it not ‘apparent w hy and in what manner any errors 
should have been ‘made in determining the value of either R, J, or 


ris sogreatthat, — 

co-efficient would be 156, or — 
q 
| 

‘3 

; 

j — 
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— 
— 
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DISCUSSION oN Low PIPES. 
‘not fit into a formula which may not be strictly to case. 
the formula, »=c - VRI RI: the value of viz., 142. 11, is considered a 


in n deriving which the first observation was omitted. By: q 
structing diagram in which the “observed velocities are plotted as 


and the VR Tas | ‘it will be seen that: the 


between velocity and JVRI is not constant, asthe most mean 
ee rei line for the points evidently is not a straight line, but a curve. rve. Ita als oe x 


aie a “appears from such a diagram that the first observation accords well with = 
the others, all of the observations are therefore used i in the 
lowing calculation, i in which the relation betwe een RJ and is inves- 


tigated by the ‘method of least ‘squares on the the basis of the ‘aunalll 


Which 4, and are econstent, 


substituting the values c I and 0, as determined the obser- _ 
ations, we derive the following observation equations, viz: 

0008181 = 6.843456 A +2. 616 
007115 =13. 972644 A 43.738 
0012206 — 24.651225 A 44. 965 B+ 


0018485 =: 98,378025 A + 6.195 195 B+ C. 


Normal i in mo 
,1181495040071 = 2322. 623367275922 A A+ 430. 27421168 B $88. 
0210034731 = 430. 277421168 +83. 845350 B 17.514 C. 


a) 


0040987 = 83.845350 A +11. 
substituting and solving, the following val are. 


970896 
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- which may be put in the more e convenient hints 


ih applying the Chezy formula to all the 
that make ‘the differences between the ‘observed and 


is dividing the sum 


of cas derived by Mr. and the value of ¢ just 


and, finally, by the empirical formula derived from the observations, — oe 


graphical of the ‘computed velocities, given in the 
‘table, is shown in the accompanying diagram. The Tine representing 


‘the Chezy formula with c= 148.0 is not plotted, as it would cause suse 
The ‘Darcy form one quoted by Mr. Stearns 


& As the formula presented above i is s purely empirical, and derived from 


Ee the few observations given for the | one size of pipe, it is not claimed to 


be generally applicable to ‘pipes of different all that 


: oom for it is, that it fits the observations § given more | closely than 


_ the Chezy formula with any constant value for c, and also that it shows 
at the first observation, which Mr. ‘Stearns discards as i anomalous, i 


ae tne an endorsement of of t the formula, I can Bay that I think it the best ia 


rmula for ge general use now known, one which will suit fairly well most See 
cases to which a formula for flow in channels will will apply, and which will is 


give accurate results with small under the conditions 
 oocur in . practice, much more accurate than any formula eet 


upon experiments made prior t to those of f Darcy a and nd Bazin. 4 


Kutter’s. formula as applied to brick- lined channels is based 
Darcy and Bazin’ 8 experiments, made in a small rectangular brick 


concerning ‘Bazin ‘says, that the value of is too small 


DISCUSSION ON FLOW IN PIPES. B ia 
4 by th which will make — 
$25.5 __In the accompanying table the velocities are computed by the Dare 
| 
| 
4 
a 
4 
F. P. Srearns, M. Am. Soc. C. E.—I am inclined to add to Mr. 
_Hering’s remarks about Kutter’s formula, partly to endorse his advocacy 
— 
¢ 
4 
for DIICK WOrK CACCULCG With Care, aha VIICKS Were Dot Ol 


taken in connection with the r of the channel 
perimented upon, seems to be a good reason for supposing that Kutter’s 


formula (n=. 013) will ll give too small results wl when 1 applied to the usual 


of conduits, lined with w well- laid brick ma: masonry = 


“following 


When R=2. 0 ft. with same inclination, c c by Gea ex 


pe 


inclination .016 per 100), t the value of by ny the 


Kutter’s formula is often recommended for calculating sewer dis- 3 


y i charges mm When so used, I think it gives too large results when — 
q to emcoth linings, since sewers in many cases are coated with slime, Zz 


| hich forms the surface against which the water flows. _ The writer has ae 


_ Transactions of the Society, vol. XII, March, 1883,p.116. 
This value of 2 agrees with an average of the largest five of Darcy and Bazin’s experi- 
ments, _ The average value of c by these experiments was 109, which is identical with the 


— ted at many points a rather rough s 

— quality, and presen 

— 

4 

im 

— 
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ent 

J 

a 
| 
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upon the flow of clean water, the. 

Since the formula is based upon the flow of 

‘9 1 hen estimating the flow of sewag 

ficient (c) should be reduced when esti but because of the quantity of 

because the latter is thick y which is probably as great 
matter carried in suspension—a quantity w itis when 
hings enter the sewers during storms 

i only the ordinary volum 


put o on n lengthwise of the flame, w which was free ‘all obstruc- 
- tions on the inside. ha When the flume v ‘was flowing about half full of 


sewage (R=1. 43, inclination .04 “per 100) two experiments 


gave c= 117. _ Kutter’ 8 formula for planed plank (n= -009), under the 


same conditions, g gives c= When the flume was full, under a a slight 


of sewage (R =1.5 5, inclination 08 pox 100), one experiment gave 
135, Kutter’ 8 formula giving 185. it will be seen that i in ‘these « cones 
es Kutter’s formula gives too high ‘results, and they: would still be too high oy 


if it were clean water flowing against c clean in planks. Kutter’ value of 
009) for this. category is based ‘upon some experiments made in a a chan- 
nel only 4 inches wide, and use should be restricted to channels of 

Asa condensed statement of my views regurding Kutter’s 's formula, 

Be based largely t upon the data here given, I will sa say that, 1 while I advocate 
val the formula as being the best best general one now known, Ir would modify : it 
by placing well laid brick ma masonry in the category rith unplaned plank- 
(n= 012), and by placing well planed timber with well ‘polished 
= cement (n= .010); even with the latter value of n I would not 


deduct | from 10 to 2 to 20} ‘cent. from m the results then 
allow: for r the se sewage flowing more slow ly than clean water. 


Mr. Yonge has taken the e ‘equation 142. asa) pipe formula 


‘given by me, no such ‘use was intended; the equation 


If all of the observations were no as then 


"the value of c would decrease with the velocity to a certain point, and — chs oe 


established laws relating to the flow of water in ] pipes. ‘This peculiarity on 
ms must be embodied in any formula which will fit all of the e2 experiments. 


formula will agree w with: such s a limited number 0 


as pressure, ,and about three pa parts of salt water wer were mixed with one part eo ee, : 


then increase; thus presenting a peculiarity which contrary to well 


| ‘The writer has recently made a few experiments upon the Boston 
Main Drainage Works bearing upon this point. The experiments were _ 
| 
a 

ig 

| 
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_ DISCUSSION ON FLOW 


the new Croton Aqueduct, the water absolute, J refuses to 


Epwarp B B. Dorsey, M. Am. Soc. the paper by ‘Messrs. 

ant Stearns, on page 117, Vo 1. XII, are mentioned some expe} 

ments on flow of water through a tunnel unlined. 
Assom some gentlemen present probably know know the facts connected with 

those experiments, I I would like to ask how rough the surfaces of that — 
tunnel ‘were left; w whether they consisted of many ‘rough a and small 
as would be left, by: running with the strata through compact 


limestone where the maximum and minimum um diameters would not 


upg 
perimeter ¥ was the rock surfac 
R. Hortox, x. Am. Soc. 0. E. —From experiments on the 
flow of water in pipes, Darcey concludes that the co-efficients | vary with a a4 
ot the interior and with the diameter of the pipe. 


co-efficients be doubled, and that for pipes of s smooth glass, 


those coated we asphalt, they b multiplied | by 0.6 67 Applying the 
ne Darcy formula with these corrections, to to the conditions of Mr. Stearns’ ae 
experiments, and changing to the Chézy form, we obtain: for the co- 

efficient t 138, or about 3 per cent, lens than the 1 ‘mean of tho those § se given 


those ‘experiments, At a a later date, Kutter established a formula, 


more to observation in the ca case of chan-— 


4] that this is the tendency of Mr. Yonge may be seen by caleu ing 
it the flow in a 48-inch pipe with emaller velues of I ond 

a re find from such calculations these remarkable results: That water with oe: 

inclination flows backward through the pipe with a velocity of 1. 42 

i 

@ramite or other igneous rock which would be lable to break off inlarge 

slabs, showing smooth cleavage or fracture, but giving lange verietions 

P. Srearn ~In answer to Mr. orsey, I 
Z say, that the surfaces of the tunnel were generally in the condition de 
Sted the him in the letter nart of his oneatian _ 
if 
q 

= 
t 
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DISCUSSION ON FLOW IN PIPES 
nels, introduced the slope into th equation fo for the o-efficient; 
increasing with the inclination ( Gn the Chézy form) whenever the m mean 
radius is less than 1 metre. Although the formula is purely, empirical, 
be it represents with considerable le accuracy t the flow i in open channels, and aie “ 


we we may 1 reason t! that the same general principles would apply to the flow - 
* in pipes. % The e experiments of Mr. Stearns point i in ‘the same direction, : 
and even indicate that in small, , smooth channels, the inclination has a 


-. ‘greater effect upon the discharge t than is shown by the Kutter formula. 


" << Assuming, in the Kutter formula, the co-efficient of rugosit tyn = 


of c, experiment No. -compated 141. 4, observed 37 


q 


Glination than those by Kutter’s ‘rule, experiment No. 


4 


: 


reterence t toa preceding Paper by Mes Messrs. Fteley and Stearns upon the 
Sudbury Conduit, what te efficient, of flow through a 


upon this su which 


bee: of open cha channels in rock, in which, however, the velocity was 
ve very great, and whose alignment contained | many sharp curves and bends, 


ra producing at such points, he informs me, an evident i increase of slope. ; 
Applying the ¢ the Chézy : formula to these cases, the co-efficient was | found to 


vary from 30 to 50, ~The International Commission of 18741 ‘the 
Danube , say that they find the Darcy- Bazin formula, with the co-efficients 


“of ‘the fourth category doubled (those for channels in earth), gives - ei 
results f for the Iron gate and other rocky rapids of that stream. I In 1874 ie 


7 


Mr. Bazin published a a fifth category, based upon later experiments 
an nd rocky beds. More recently Kutter | collected a ‘number 0 of 


7 
a itm 
7 
iia 
— 
it 
— 
— 
f rugosity to be used in his formula for the co-efficient, and 
since the reading of the paper under discussion, Mai = 
13 of the paper under discussion, Majgn Inited = 


eis FLOW IN PIPES. 


“4 kindly directed gaugings t to be made of the flow through one one of the ) Fock Tae 


tending Engineer 0 of the work, sends me which have 


Mra. J. Bowie, Jr., M. Am. » in a recent paper on ‘mining 
ditches in California, gives co-efficients for small channels similar 
those referred to by Mr. Hamil Hamilton Smith, Jr., , in which his co- efficient 


is made to cover all losses by evaporation, filtration, &c., &c. Itisnot 
stated that these ditches were in rock. jae 
oO The results of the foregoing are § given in the following table: an 
4 Hanan Smith, Jr. (includes fall due to bends) c= c= 30. to 50. 
Taternationa Commission on tl the Danube. 


Kutter, from Swiss Experiments. . 
(includes losses from filtration, 
a We e should expect a a considerable variation in the results, for the same 
ct: of roughness will not probably’ exist in any two excavations. The 


= - co-efficients will a also vary with the velocity, , that is with the me mean . radius 
y: 


fe ae and the inclination; neither can the sections upon which the determina 
tion ot the depends be accurately measured i in rough rock. 


. 


as. The figures, howev er, may serve as a guide in designing similar works. tat Ae 


at : oe Bazin’s formula for the relation of mean to maximum velocity, w which ‘a i 
‘4 he found to to vary with the soughnens of the walls, seems to pretty 
well to the Washington Aqueduct observations, although Major Cun- 
ningham (Roorkee E Hydraulic found bad give 
4 ‘The aqueduct observations also indicate the unreliability of slope ae 
‘formulas w when the slope it is ‘measured on the remous caused an ob- 


struction ; in this case on the curve connecting the in in the conduit 


ore 


the surface. Cunningham, it will be r remembered, goes 
much farther in his statement of the case, and considers that ex experiments — 


not entirely reliable if ‘the bottom of the channel at the site is lower 
the bottom of of me ny point de down stream, 
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Nore.—This Society not responsible, as a body, for the fac facts and advancedin 


as 


Aurnep F. Szans, M. Am. Soc. 


4 


a 


It is a part of the cnpetense of every civil e engineer who hes: been — 


“we concerned in the development of ways of communication, that 
; _ the popular judgment often turns on his opinion as to the effect of any 


certain work on existing towns and ‘the policy of new com- — 


On account of the the influence of ‘Tailroads and capital i in rooting out 
old stage stations and in building up some , prairie towns or manufac- 7 + 


; turing ‘and suburban villages, | it has come to ‘be believed that these 
agencies are able to control th the fortunes of whatever r place, and ero all 


— requisite to bring new cities into being and maintain them in 


The Atlantic coast is strewn with ruined 1 hopes it in the 1e shape of still- — 

Dorn cities, having excellent harbors and ‘abundance of water front, of 


which the o only raison Petre i is superior wr facility of access from the ocean, 


ie 
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‘SEARS ow COMMERCIAL ‘CITIES. 
which become the important ports they were 


Pea to prove, are ger generally the | object of enterprise, begotten by Bi 
ayes: of impregnating the waiting capital of 


concerning which 1 he is is fairly expected be as an 


It becomes, therefore, & proper study for the ‘Profession to 


a>. if capital i is s justified i in assuming to control the s solution of 80 important MN 


problem, ‘and whether there is not ‘involved, as as. superior to ‘capital, a 


these 


or If, in useful to refer to >enter- 
ex, _ ‘prises n not yet 1 released from the field of speculation, i iti ‘is without the 4 


intention: to advertise the chances for or aguinst any scheme, sole 


object: being to ‘facts that be formulated into an ¢ an expression 


q 

the problem "undertaken appears sc 80 end‘ the conclusions | 

and just, that one is almost deterred by their simplicity. from 
them so formally. But when we reflect that, however ‘clear and natural 


3 and just the truth seems to he, many of the wisest men of affairs a are se a 
constantly failing in this field, we recognize necessity for such 
SS a wen statement as shall 1 make it not only positive, | but tangible, and remove = 


‘ ee ne far as < can bea a certain n class of speculation from the region of chimes x 
years when the Unicorn, the pioneer steamer 
on town felt assured of commercial stag: in the race with New York, — 
bs because they were ‘twenty- -four hours 8 nearer Liverpool t than their sister 


Some not ‘wise men of Gotham” were alarmed, 


it they ‘not committed an error when ‘settled it in a the 


Boston contained a third of that ‘mumber. € 


|. 
There has been abundant 
a excessive credulity in the investment; but there appears a failure to ‘a 4 
comprehend and appreciate the laws of trade affecting the project. 
Thus, while the subject of this ‘paper is outside the domain of 
i 
ig 
= 
| 


Soston of but little mc more than half million. 
steamer leaves New York daily for Liver] l,and another sails 
the wonderment of the Basten we New York and 
has become the commercial metropolis of | the country. 
a In those > days I Boston boasted the one or two wealthy ‘men of Amerion 


A Boston bank note e was as current i all over the e country forty years ago 
national bill of the present time. This could never be said of the 
York banks, nor of any other city in the United States. 
The Boston business man figured | wd the situation logically, as it 

He said: We have 
} a the American port 1 nearest at Europe by 24 hours ; ; we we have an an ‘enormous: ic F 
_ capital, ‘and can offer trade every facility it demands ; we have the: me 


= _ intelligent population, the purest municipal government, the highest 


reputation for commercial honor ; all this with | extraordinary 
liberality and enterprise. The solid men of Boston” stood for a busi- 


by Boston to tap by a short route western country north of 
ork, or to draw traffic directly from New York by shorter railwa; 


as effected the the projectors, or is likely te. 


portation, reckons that distance nothing on the ocean, 

with the cost of movement on land or . 

The cargo > a a great ‘steamer transported between New York and 

" Boston on forty years ago would have demanded the service of ten 000 ’ 


motives ont four hundred cars, On board the ocean, steamer i it repre- 
= only the ‘comparatively i inexpensive continuance of her ¥ voyage for 


New: York and Boston are not examples of such a relation of 


things. Going s south, we find that every commercial port has been 
the mark mark of ambitious us rivals, under the mistaken ‘apprehension that that an ' ie or 
error was committed in in the original location. gh 
‘Thos, on the Delaware, 120 miles from the ocean, has 
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ork is more than 200 miles nearer the heart 
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> 
Grown i into grand aero a and continues t to grow, in spite of 
exertions of two or three greatly 1 the highway of 


nations. e e ous naviga- 


tion against ‘the of head winds in a narrow roadway and 


itself of a port easy of access in the lowar bay. 


instance of the of in by great 
108 


4a ae _ Circumstances of the Civil War led to the the development by north northern — 


of one of those enterprises the southern const that was as to» rev- 
4 Le olutionize the commerce of the 1 region and destroy the two old cities of 
x3 ~% Savannah and Charleston. _ A harbor nearer the sea and accessible to 


vastly qrester ships om enter Charleston was found at Port 
= it was believed, would drain both those | towns of their wealth — - 
and population. Capital seized the point and tapped the neighboring . 
country with Streets, wharves, warehouses, corner lots and 
advertisements flourished for a time. But Port Royal isa dull, insig- 
a nificant shipping ‘station, while while Charleston a and ‘Savannah remain live ve 
For 30 years capital has struggled to build a commercial city at 
Georgia, in _Tivalry with Sa Savannah. The c capital | and the : 
superior facilities and the 22 feet of water on a the bar all still exist there, 
io” : # but as yet no important port has arisen from their ingenious combina- _ 
A rather interesting experience of similar is found i | in the 
of ‘Jacksonville and Fernandina, on the coast of Florida ; both 


Jacksonville a. the St. John’s River, 25 miles from its mouth, — 


point where, after “descending its whole cot course toward 
4 ‘north, it turns abruptly eastward and Sone directly to ‘the ocean. i At q 
this, elbow the stream becomes a broad, grand 1 river, so that vessels 
which er cross s the bar can 1 reach the town under eail. 4 
The  twenty- five miles from the ocean is just that distance i inland, 
its 
since ‘its course eis normal to the coast. = 
At the best of ‘times, 18 3 feet of water can be taken in, bab 
gels « often have to wait the abatement of a agale before making the ven- 
e. I It would be difficult to fin find @ more dreaded uae on 
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N COMMERCIAL cITtEs. 
4 When enterprise located itself at Fernandina was begun 
eeding ‘fifteen hundred 


was 65 miles farther | north, and by much nearer 
world. Ships dra 


22 feet can be carried i in during then spring floods of "each ‘month, 


enterprises have hed the : advantage « of more "distinguished 


Army e1 engineers ‘surveyed, located and built the “ty. 


railroad from Fernsndine to the Gulf, and no approach to any har- 
bor on the Atlantic coast Was 80 well buoyed as the bar of Cumberland ~ 


parehase of of material, “a the he hepetel speculators of place had the 


supreme e satisfaction of see seeing iron ron shipped to their p. port for the Jack-— 


onville Railroad than the dangers. of the St. John’s bar. 


each other in. the pine forest at a distinee of 19 miles 


was ‘situated on a watering a a region thus 
to the town and reducing cost of transportation { oe a point below that 
whieh permits any land- line to be its ‘competitor. 


oe When the war came me upon ) that coast both places were abandoned by — 

; the native population, and after its close both became objective points eh, 

Bis: The uniform result has “followed. : Fernandina is a r 


village, with a population of ‘twenty: -five hundred souls, , while Jack: 

ville has already fifteen thousand inhabitants. 

ie Nor is this condition of things confined to the American Continent; 

"Europe presents similar illustrations. Giaagew, on the Clyde, owes its 
wonderful growth and prosperity to its position at the head of navi ee 


-gation—an a1 artificial harbor, made practicable 1 by its propinquity to 


cont and iron of | the e country. Sixty years ago a grown man could = | 


wade the Clyde at Glasgow without wetting his shoulders, rs, and ‘to- day 
“no ‘ship is is in the commerce of that fears to charter 
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e existence of the ancient port. t. At. ‘At present, ¥ 
“however, itis is the suburban home « of the ‘successful retired | Ham- 
we urg merchant, | and the ships ] pass it by | to enter the Hamburg ‘docks, — a 
If the Atlantic coast is prolific in illustrations for this this study, 3 ‘ 
' _ Northwest territory, , along the valley of the Columbia and th the shores of ape 


; Puget Sound, also abounds i in lessons to the same 
. Pe The relation to the commercial al world of Astoria, on the oor 


River, is an interesting instance of the conflict of capital w with law in the 


Founded by one of ent terprising and .f 


seeing citizens of t of the country, it became, as it was intended by him 
tobe become, the depot of the fur trade of the Northwest. But at when the 
a. trade failed, and simply a home market existed for the salmon of t the 


Columbia, the men who had eaked their their fortunes or their hopes | on 


that important. ‘point beheld with new new satisfaction the settlement by 


Americans of the great Willamette Valley above them. It was a natural 


expectation that Astoria would become the the port of the region. : 
has grown continually, and is still growing, but this town, 


om but a | few miles above the Columbia River bar, with a life covering a. 
three- “quarters of century, has during the ) last twenty- five ‘years seen 


a es Portland come into being a hundred miles a above, and s attain a population a 
of 40 000, while Astoria has never ‘yet sheltered more than 3 000 souls. ae F 


must become the commercial of that great 


system, and the town a Kalama was loanted where siveam and rail- i 


‘Maps were prepared, hotels and churches erected, elevators, ware 


houses and great docks projected; and ‘the: Tine of the Northern Pacific 


By of its future outlook, Kalama a county seat. 


Hamburg, and toona was started as a rival to the grea’ capit “Wee ’ 
— 
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SEARS ON | COMMERCIAL ‘CITIES. 


still exists, but in name. The Columbia still 
i flows: by: its site, as broad and deep as when Jay Cooke made note of its ~ ; 


“of primeval the only improvement they have ‘experienced 
in a reduction of annual tax from $28 to 14 cents. 
= And yet this bubble ws was the scheme of men eminent for sncie It 


we tie high character of who gave the project their 
| 
Kalama i is but one of several similar exp 


from the fruitful womb of Northwestern « enterprise. 
seem that a a statement of fact nee ‘Row pre 


termine the location of a + commercial port. SER ; 


transportation ; he goes to the p port that reach by the shortest 


Again, there is is never to sell ax producers. 


g merchant, Indeed, the chances are © that exo crops wi will be sold i in 


“first instance on the soil that bore 


producers were competitors, commercial towns: be 
a a toward ‘the 8 sea to catch the first chance at the customer | from abroad ; 


< and farmers, turned speculating capitalists, \ would become the origi- Bie a3 
‘ nators and nd managers of railro railroad lines. On the contrary, the the agents of of the re ore 
; consumers, the “merchants, who send ‘the: erops abroad and import fr’. i 
the ‘goods they barter in 1 exchange, are the men who jostle 
] big other in the marts, who push into the interior of a country, to get as 
near to the field of produce as they can reach. 
Thus it is that a great commercial city be reared near he 


coast at any site which a ship can ass and sail inland to load 
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4 ey are outside the struggies of trade, they are not lound crowding 
forward tow tha mnreheaar tha acant af tha annanmayr tha 
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From. all | these elements we deduce the proposition that: The commer 


cial o a aregion will be alose to to the producer a as it is ‘is possible to 90, and 


This is s the immutable law, without exception, 


Nevertheless, not a a decade passes without adding a ‘new experiment 

; to the list of failures; and the failure adie been universal, 80 far as the 
destruction of the inland port has been | concerned. We ‘are not free 
accuse shrewd business ‘men of attempting to > oppose their their own 
= “force to to established lew; but we may fairly suppose, and we repeat it, 
fs that the law has not been . apprehended, or, at least, that its value has tt 
he not been appreciated. If we may judge by the the common argument, we 


er are justified ix in believing that the greater number of intelligent men of 3 as 


enterprise co1 consider the location of capital at a given point wm far the 
- most important factor in determining the location of towns 
and this i is precisely their blunder. 
s difficult to account for the : singular y with which this 
mistake of ‘capital is ‘repeated, since, in whatever direction we turn, 
_ the one law i is exemplified—the one lesson taught. In accordance with 


4 this low, Montevideo, on outer coast ¢ of South 1 America, pope: 


4 


up tl the river, contains nearly half million inhabitants, Guayaquil, 


ig the edge of a sickening ‘swamp, might have been healthily placed ed forty 
miles further down s stream, at a point famed for its ; salubrity, imposing 
forty miles less of river navigation ¥ with equally good anchorage and better 


* po potable water fora population. ‘The expense of transporting the products 


4 of the country by the agency of native boatmen on balsas or in canoes to 
si tuation where whites live without f fear of malignant fevers, 
"would be trifling indeed but such a ‘course would separate the 
speculator from his game, the o cocoa, hides’ ‘and woods ¢ of the country, 


and the merchant from his customers, the producers of those articles, — %, 


Thus far we have demonstrated the law by which ‘the great 


reial city of a region becomes established, and we we have attempted 
to show the impracticability of building up between centre of 


Soggy 
production and the sea rival pas of sufficient importance to seri- 


4 ously affect the stability of such a 
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“Dida 
There now occurs an consideration a bearing on the ques- 


New York and Boston. we | was said that Boston “capital has tapped 
“the country north of New York in the hope of drawing off 2 

trade to to itselt, The of ‘the Western Railroad bas not been 
was ¢ expected “of it. “Troy” ‘and Albany were at nearly equal 
distances from New York ond Boston, but. the immense capital o of 
_ the Eastern city failed failed to: seize the Produce of of the West. The ‘enter- a 


tion, which was barely touched in “discussing the relative positions 


= prising Bostonian saw that a ‘mountain intervened, , and he pierced the 
obstacle, reducing the difficulties of transportation to to their lo lowest 
terms. ‘Still, he has always to contend one radical froth, 
which he is either ignoring or striving to | eliminate 
the the persistent employment of capital. . This truth is, , that trade 
follows natural channels ; that the staple ‘products ef the soil 
al the coarse minerals ¥ will reach the coast by the 1 route that ; 
mits the easiest movement | with least artificial aid. wars 


ae The trade of a country will ll not cross a great valley « even to reach pe: 


a marke ket of the first importance. . It will either ‘create centres of 
exchange in such valleys or, having reached them, follow down their 


ourse to a port. Thus, Western produce r reaching the Hudson w will tom . 
‘follow that stream to New York for exportation. 
the Northwest, the: relation of on the Willamette 
New York a Boston. Portland oc occupies the site of a a f great com- 
“mercial ‘centre for an immense region. all the country w west of the 
Rocky Mountains tributary to the Northern Pacific Railroad and 
seeking an outlet on “the coast will, 0 ‘going westward, make 
Ainsworth, the mouth of Snake River on the Columbia, a 
point of of | departure for Puget Sound as for Portland ; from rom Aine- 
worth the trade will either descend the great valley o, proceeding 


In this case there is a descent of more then 800 feet the 
Columbia River in favor of west-bou nd traffic. ae a 
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their value in level tan gent before determining w which terminus 


‘most accessible to the interior. wee 


In looking over the American sea-coast it is difficult | to find room | 


‘for more of this class those now presented 


> 


pied, say save by the india-rubber hunter and the crocodile. 
DISCUSSION. | 
Joun Bocart, M. Am. Soc. 
‘Mr. ‘Sears, that “ @ great commercial city cannot be reared near the oc coast 
j at any site which a lange ship can pass and sail inland to load 


‘4 


“94 River i is s navigable for large ships a at least seventy- -five or one hundred = 


aa 


° By the law announced in in in the paper | under disoussion, , it male seem 
that ships ought not to stop 1 at New York, but nage em on up North River to 


EE New York | had been intended 2 as the commercial port rt of the Hud- '_ —. 


gon River vs valley, this y would be true ; but the fom j is, it was not the © port oe 

* of that valley until its importance forced tribut. «rom or or absorbed ¢ every Me 

Skea Albany, settled in 1614, was the all- sufficient port of the upper Hud- 


son until increased population and development. gave the region a line 
foreign commerce, and Hudson, at the head of 


as 


4 


[a _ In the other a summit of 2400 feet is to be overcome, besides ay a = 
curvatures of a sinous mountain line and the increased cost a 
of constructing a line with fairly practicable grades. These resist- 
| 
| 3 | 
7 fee, development of commercial cities along the eastern coast of South s 
a 
+. 
- - - - 
e :4 Bogart is most interesting and important, and demands a careful analysis: — 
4 a 
4 


miles above New w York, b became the port of the valley, maintaining an 


- amount nt of shipping superior to that of our great metropolis, and carry- 


= : ing: - on trade with the West Indies and Europe, besides its e1 enterprise of 


s ‘But the he valley o of ‘the Hudson i is s restricted i in breadth 5 there was no 


Zz extent of country to seek its waters ; going bad the Hudson w was, 


q 
“west, and t the sh shores Connecticut. ' The valleys of the ‘Passaic. and 
Hackensack, and all the country fen: of the p precipitous west bank of : 


Meanwhile Elizabeth and Newark 


agricultural and manufacturing districts, and naturally brought their 
commercial exchange to New York: as the nearest 
1812 the Act of Embargo destroyed the foreign gn commerce 
‘Hudson, which was henceforth transferred to New York. But, 80 late 
as this ¢ date, ti the popeletion of Philadelphia, so much 1 nearer the heart of “ae 
a the. country, was greater than that of New York, and remained so until pa 
; work on the Erie Erie Canal had progressed three years an and made the he canal: q 
The in ‘certainty gave impetus to 


to ‘buy u up grain ands ship to his that if London, Livers 
pool and we were principal grain markets s in the world, New 
= ‘stood i in the same category, and its population van doubled in = 
New York, therefore, is ne not simply the commercial ‘pest of = 


“not to its accessibility from the ocean, but to ite s central location with 


would an nice ce problem to investigate 
“the history « our commerce in its to of our 
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Ss. Montsox, ,M. Am oc. C. E -—Major Sears, in his paper 
on the birth and growth of pete cities, claims to have found - 


id 


inexorable law without exception, | that “the commercial port of a 


region will be as as close to the producer as as itis is possible to go and obtain 3 


reasonably good facilities for the class of transportation demanded by 


the produce of The statement is is exceedingly strong, and 


he adduces mony instances which indicate that commercial cities have g 
been developed o on this ‘Dasis. No amount of evidence, however, r, will 
that a law is without exception in the world’s ifa : 

instance cai can be found to the contrary. 

‘That the general principles of such a law are correct cannot 
" A commercial port from its very I nature, as being the the gate through boned ‘ad 


. - the serene of the interior must pass to the ocean, requires convenient ae 
means of access” to the interior. Between pc ports which have equally 
good ¢ communication with foreign is, equally harbors, 


country may expected to win. It does not follow, however, that, 
when 1 there i is a marked d difference in the ¢ character of the harbors, as 

é well as in the means of communication with the interior, the latter p point ; ‘2 
will decide. would certainly seem right that there should be 
some balancing principle, a ont that in in the matter of 


of the cheapest through transportation, wher where the sum of the cost of 
land and water carriage is the least, is st, is the one from which “most may be vi 


a ¢ cation with the interior. In other or words, the p port which is on the line ‘ 


i ‘expected. Inc cases where there is not too great a difference in the total 


= ud cost of carriage by both land and water, local circumstances wi will ill probably 
2 wi a shape the character ee a town ; the enterprise of its population, ‘the >: 
et cident of its ‘having been established first, and with these v. very likely 
cheap land transportation may count for somewhat more than cheap 
When wi we , consider the a actual circumstances of the ¢ growth ¢ of cities, it 
must be remembered that nearly all all the principal seaports of of this — 


must be re 


4 country were established and aie a rank which approximates to their 


"present relative rank before the construction of railroads. The concen- 
it tration of capital at the Atlantic cities made these cities the focal point 


4 
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“of before great change took effect, which hes reduced the 
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cities were built, This may bi said of orery important port ‘from Port 


land, Maine, to New Orleans. They ‘all owe the details of their location 
to ciroums.unces which preceded present (of transporte; 


ine rough weat weather, and an much more commodious and convenient se is 


Pal On the western Gulf a and on the Pacific coast occur the two 
instances of the most modern dev elopment of commercial ports. 
Galveston “has up as the commercial port of Texas; it is the 
Texan port havi ing a tolerably good harbor, but ocean- going vessels 
be taken aken up nearly to Houston, and with a small expenditure of 
_ money a port. port could have been built ‘up at some interior point on Gal- EE 
-yeston Bay. ry Galveston is built on a sand-bar, practically fifty miles 
from. any agricultural nasiion directly on the Gulf, and , while the > 
whary es on the inside are in a awell protected harbor, island on which 
aves. The 
City « of i is fifty miles nearer the ‘agricultural portions of the the 
State; railroads ¢ centre at Houston, a osingle line connects Hous- 


= 


Texas; it has 80 its ¥ wharve es could be reached with lin 
e difficulty than those of Houston, or even of Harrisburg, at the mouth 


On the Pacific coast, there i is the case of San Francisco San Fran- 


cisco lies between Sen Francisco Bay a1 and the ocean; it is on & narrow 
peninsula, with little good ‘country n near it, and m may y be said to be sep- ~ 


arated from | the whole agricultural portion of California. Before | the the 
‘] introduction of hydraulic mining, good sized 1 vessels could go up to 0 Sec 

: ramento, | and the largest « class of sailing z vessels still take their ae 
fr from Benicia. On the basis of the law which Major Sears claims, Sac- i 
which i is in the ‘heart of the g ‘great valley of California, and 

_ which i is as much nearer the | original m mining g districts as it is to the a agri. 7 

di districts, ‘ought to to have become the commercial metropolis of 


California, and ithe Sacramento River should howe been improved instesd 


of allowed to deteriorate. If, however, the difficulties of river 


= 
_ 
vantages of New York over Boston are merely that New York is 
nearer the producing country of the interior (practically the difference 
is only 60 miles instead of 200), but New York harbor is a better harbor 
a 
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DISCUSSION om COMMERCIAL CITIES. 
Communication would | seem too a city to have grown up & at 

ae 


Benicia, or some ne point shove that. The facts ore precisely the reverse. 

ns Referring now ow to the case of Portland as ‘against Puget Sound. ‘i —- 

3 land is somewhat more than one hundred miles from the coast, on the aEh, 

a =p ‘Willamette River, a short distance from its junction with the Columbia. .. 

It lies at the mouth of the Willamette Valley, which is the oldest : agri- 3 

——ealtural portion of Oregon. $y The bar at the mouth of the Columbia 

isa source of serious delays to vessels: entering 1g the river, and 

water in the river compels the lighterage « of a » portion of the ci cargo at 
almost all ‘Seasons, These difficulties Fepresent cost OF not less 


from Portland, w with allowance for lighterage, is, at least, $1.50 
-~per ton more than to take the cargo from a port on Paget Sound. ~ The 3 

of the channel between Portland and Astoria and the 


of Both over the bar of the | have consid 


VU 


miles of railroad ‘The: actual stated 

_ Major Sears, from a cc common point in in the productive country e east of the © (3 
Cascade Mountains, to > Puget Sound and to Portland i is about the same. 
- os railroad is built down the Columbia Valley from Ainsworth to Port- Ms 


land. railroad is building acro across the Cascade Mountains to Puget 


a is Tas a materially, but this is due to the poor location of the road along the 
Columbia River. If both roads were built on thoroughly ‘first-class 

aA standard, the one down the Columbia River would bea low: ‘grade route 
throughout. The other one would be a low- -grade road, except for about 
yy. - twenty-five m miles in in each direction, where assisting p power would hs have to i 


Sound. ‘The cost of transportation by the two routes will not differ 


eres f & be used in in climbing the 1 mountain 1 grades. If we assume the cost oft the tag 


assisting po power to take a train up ‘a mountain grade to be twice as much 
mile ast the present rates received by the lines for: their through 
freight ‘supposition which is ‘certainly too high), the actual ‘cost of 
| taking this business to Puget Sound instead of to Portland would be 
q about 2 25 cents per ton. would still leave an in advantage of $1.25 


Ko per ton in favor of ‘the Puget ‘Sound port, ‘This increased . cost (which 
= wall, not exist until the road Coes the Columbia River is improv ved) would : 


| 


| 
a 
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emuch time and money. At present the position of Portlandisas = 
I = above described. _A rate of $1.50 per ton, at the rates which the trunk 
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DISCUSSION ON ‘COMMERCIAL CITIES. 


4 probably be borne’ by the railroad as increased ¢ expenses, saat no 


: to the the shipper; but assuming it to be borne by ; the shipper, i it would still 


give a sufficient advantage toa Puget Sound port for the handling of all 
; business from et east of the Cascade Mountains to divert the trade i in that a i 
dir direction. ” Portland may continue the largest city of this part of the 2 


4 ‘country ry for 1 many ny years. «it will have the trade of the Willamette Valley ae A 
to live upon, and its banks and merchants may handle the ‘business 


Which | does not pass through h their o own city, this co condition not being z 
unlike the condition which is likely to exist between St. Paul and the 


F. Szans, M. Soc. C. E.—In replying to Mr. Morison’s 


‘rema rks, may I be permitted to premise that if what I have laid down ae 


as law admits of exception, it has no claim to b be called law. may be 


4 


general rule in political economy, but it is not law. 


ia claim, however, to have stated a natural law—a law in political - 


"philosophy ; ; andI have shown how the violation of its principles has 
“been met by the constant ; penalty of violated law, i i.e, by sacrifice, loss ; 


Morison has ‘Teiterated the old mistake, when he declares 


“the port which i is on the line of the cheapest through trans} 


= aan the sum of the cost of land and water carriage is the least, is the 


one ft from which most be expected. This statement reduces a 


. commercial port to a a shipping p point, and nothing “more; ¥ whereas it is ‘ 
that point which, having all the advantages of shipping demanded by 4 S 


class of ‘transportation, affords at the same time the approach 
of the merchant to the producer with ‘whom he is his i impor- _ 


a scarcely be : necessary 


Me Morison’s | reference t to: the he Texan port. 


Golvesten can hardly b be called a harbor. all Texan ports itis 
mop open roadstead; safe certain months in the year, and dangerous at — 
others. Still, it is the best to be had, Houston being inaccessible, save 
excoptional circumstances. Now, the law 8 stated in this paper, 
- is that a port shall afford ‘* reasonably g good facilities for the class ae 
transportation demanded by the produce o of the country Galveston — 
proaches this condition nearer than any any ‘other bye vast differ. 


, therefore, Galvesto 


we im 

— 

1 

ia 

— 

a 

q 

If 

ii 
is 

q 

q 

q 
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itself, for the present, with the facilities it possesses for very ery limited 


mount: of shipping. Glasgow is an example of what a an outlay ‘of 
_ money in the way of improving | a channel will sccomplish, and perhaps 

4a Houston may one day be another: but as yet the m money has not been 


‘ S. Ast to San Francisco, it has a position much like that of New York, 
‘it being the centre of an extensive coast system. 


‘These form no exceptions t to the law stated i in this 


he Sacramento is the port of the upper river as Benicia is aia port ot o 


—_ the lower Sacramento, receiving th the products of the San Joaquin Valley 


aS; | Tributary to them i isa population of more than 200 000 inhabitants. we 


But San Francisco is the ‘port of a distinct region. is not only 


the little on the ‘coast bring their tribute toa mart, end 


the region San Francisco, ‘and it is therefore, 
it is, not to be accessible to the. ocean, to Yokohama and ‘Hong 


3 Kong, nor yet to the Sacramento Valley, w which has its own port,as 


bist admitted ed by Mr. Morison, but to the numberless inlets along the Pacific ae | 
shores north and south of there, which ship their in ‘schooners 


and small steamers to » the nearest great harb harbor. 
4 


a7 "a Like New York, being the centre of varied A produets fr from a vast ar ares, 


a. San Francisco is a convenient manufacturing | point and has become the 
a port of a population of 700 000 souls, not including ? _ Sacramento and 


ty San Joaquin valleys. On this account it has become a commercial a 


market, and has absorbed the 1 capital of the inferior: river er ports, WwW ith- = 

, the valleys above them would ship 
to Liverpool or some ether market. That has become unneces- 

7 sary 5 they find the market at their doors, and s ship to New Yok ond . 

Peanciaco from their own up-stream local orts. 

r own up-str local port, 


iff San Francisco did not ex exist for the n reasons thus stated it i would not 


4 
— 
can be done by a small outlay of money cannot as yet be fairly = 
|| 
A 
iia 
Outside of its own municipal limits, but is the only first-class harbor on 
Monterey and the Columbia River, a region with an 
| q 
j 
1 
i 
| 
> 
|| 
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w E such a a speculation i in this paper, which, after all, with no more data E at 


USSION ON COM } 
ony, 


And so fer i is San Francisco from being separated,” ‘Mr. Mori- 


gon says, “fr from the whole agricultural portion of California,” that, it tel 


to and San J lleys fairly t 
we consider ) Sacramento an oaquin vi va. ributary to to 


"against ethan 000 0 000 in in what x have called the ‘San 
i district ; ‘and the valley region n produces but $16 000 000 a a year in ‘manu- | 
-factured goods against $115 000 000 for the b ny and ¢ 


yn. It se seems safe, therefore, to say that San Francisco has a raison a’ etre 7. 


quite i in accordance with the law as I have ventured to state it. ak 2 gas. at 


m Liverpool, another great market of the world, owes no considerable i 


"part of its importance to ) the trade of the Mersey. } Iti is also | a great coast 
centre, reaching out to the Irish as well a s the and 
the i immense expenditure in docks be as of the 
“eaprices of ‘capital for prosperity as any o ‘other city. ares 


Ast to the clain claim that one of the great markets of the world may yet 


pow hed on ‘the st shores of Paget Sound, i it would be saying t too - much to 


the | futility of such enterprise. 


the capital of rival ports | cannot stay its growth a any 1 more than < roc Mie 


can build ‘it up against law. But it was no part of my design to enter ™ te 


than I now ‘possess s would be nothing but a speculation, Nevertheless, 
must correct statement of Mr. Morison that I stated the ‘ “actual 


“distance fr from a common point in the productive east of "the 
Cascade Mountains to Paget Sound a and to Portland is about the same.” 


a further suggested th the clements of of resistance to be added to » this 


distance to make up up what m may properly be called the actual distance. _ : : 
I did not intend making any definite containing figures, 


i af was not possible to to the data on on which they : are 


tion about the cost of 


4, 4 14 ae 
4 
3 settled coast are tributaries of San Francisco, the value of farms in the 
>. 
estit. ut il it 1s Claimed that the Operations Of any railroad com= 
and of individual capitalists, specially directed to that end, can 
is @ problem offering many elements for an exact solution; if t 
— 
q 
4 
333 
— 
operating, I may, perhaps, be permitted to say, | am Well convinced” 


fed 


“help them 1; they ar are, », therefore, i instinctive o or intuitive ive locations. So 
i true is this, that one cannot state the case of a a ‘new oc commercial port 
a started tarted by the influence of capital and railroads in rivalry or opposition — a 
to one of the old ports, that has been a a that has not intel 

been : a a pronounced failure, ‘and there are ‘many y such attempts. chal- 


wretched bl undering in constructing the line line the valley of 
Mr. dwells with some on point of more import-— 
ance than appears at first view. As T understand him, the commercial _ 
a ‘ports ¢ of our coast were founded before the existence of modern \ facilities 
for: transportation; having become established and capital being located, = j 


a a id have maintained their positions as commercial centres, although we 4 

cannot they would have been so loca 80 located i if the railroad of — 

Now, this is an important statement, though unsupported | "by 

ms = facts. ‘dTti is important, because it is the sort of reasoning that has led to 3 

vast dissipetion of capital. The ‘trath is, and this statement 


Tenge the mention o of commercial port, the relation of which to its 
ia neighboring ports | has ‘been changed by the influence of railroads or the 5 


course, have increased the the commercial wealth! ond = 


a in the paper now under discussion. = 


 Brery new port undertaken railroad capitan has 


enterprises must to be failures, 


| = that it will cost twice as much to carry a ton of freight from Ainsworth  —_—| 
| 
| 
| 
4 | 
— 


